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LASER AS A GOOD NON-DESTRUCTIVE TOOL
FOR SELECTION OF RICE KERNEL COLOR
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ABSTRACT
The device based on comcenirating & very thin beam of red laser with certain
wave iength cither froms: (1} upwards or dewnwerds of the rice kernel (paddy) placed on
& photociectric cell which converts the cosmitted “or the ressilted hallo of” Bght through
or by the kernel into electric curresmt whick can be messured or (2) upwards or sidewards

of the kernel placed on & spedisl surface.

The white endosperm inside the kernel produces an electric current whick is
higher than that produced by red endospers (or even any other color).

Maiking & very small window (holc) menually in the kernel hull, apart from the
embeyo, was utilized for checking the resuits with about 95% reliability (an application
by the author for a patent N, 24/1/1999).

This techuique could enable rioe breeders, for the first time, to utilize laser as an
efficiemt method for sclecling gemwotypes for one (up to the present) of the important
quality characters for export.

The mathor, tried to extrapolmie this techuigue to help selection for other characters
in other crops, but the device should be modified to suit corresponding cases.
Keywords: Laser, Rice, Drowght resistance, Mwtants, Gamena rays, Screening
method, Now-destructive dehaliing.
INTRODUCTION

Plant breeders, like other research workers in other branches, tried to
make use of recent and new developed facilities available for evaluating
what they investigate. For example, soil scientists utilized laser beams in
leveling lands. They also utilized neutron moisture meter to detect moisture
content of the soil (Abdalla er af 1997). The author and co-workers utilized
during, the 1970s and 1980s, Nuclcar Magnetic Resonance (NMR) which
was a new facility at that time to measure or screen genotypes for seed oil
content of some crops such as sesame, com and flax as a non destructive
screening method (Abo-Hegazi et ol 1981). Infra red light also has been
utilized in measuring and sclecting nine seed characteristics by the ifralyzer.
However, through specific information networks and internet, the author got
no information that laser was or has been utilized by plant breeders and
geneticists up to the present. For sotring out rice kemels based on
endosperm color. Therefore, no refesences are available on this point.

The author (mutaticn breeder), got a number of drought resistant rice
muntants (Abo-Hegazi 1995), which consume about onc half of the
irigation water required by ordinary rice varictics and could be planted
under drip, sprinkier or surface imrigation even in sandy and sandy loam
(desert) soils. Two of thesc mutants (Hegazi A 20 W R and Hegazi Ahsa 20)



were characteirized with a high percentage of seeds of a red endosperm. [
tried to reproduce such pure lines with red endosperm, but I need to know
their genetic behavior or at least their endosperm color before planting and
leaving the embryo viable. (without dehuiling). Dehulling usually destroy
the embryo. Several methods, therefore, has been tried by the author to
know the colour of the endosperm without dehulling the rice kernel (paddy).
Lastly the author succeeded to identify the colour of the hulled paddy by a
laser beam.

The aim of the present investigation is to acquaint plant breeders and
geneticists with the utilization of laser as a screening-non-destructive
method for the colour of the endosperm of paddy kernels.

MATERIALS AND METHODS

A very narrow red laser beam with a certain wave length as well as
photo-ceils which converts the transmitted laser light or the hallow-light of
the transmitted or reflected light to an electric current which could be
measured were used. A special surface was utilized to place the seed on to
obtain the halo afier making the very thin beam of laser which illuminates
the seed. This halo would also be converted into a measurable electric
current by the photocell.

For comparisons, some rice (paddy) seeds were taken and a very
small part of one side of the hull was manually removed (window). This
window is usually located in the center of the seed, apart from the embryo.

The laser beam has been concentrated on the center of the seed
(paddy) in both of the hulled seed as well as that which have a window in
the hull.

The electric current generated by the photocell which is placed under
or above the hulled seed, or even beside it when the special surface is
utilized during concentrating the beam was measured.

Several hundreds of seeds with windows showing red endosperm,
and others with white endroperm were tested by this technigue. Errors in
reading were put as percentages.

Then 100 of the hulled seeds were tested in each of five replications
and then dehulied to determine the reliability of the method. Data recorded
included percentage of error in readings. The author prefered to put the
obtained data as percentages for the sake of simplicity, however, other
statistical operations could be performed.

RESULTS AND DISCUSSION

Table (1): showed that the percentage of erroneous readings for the
red endosperm ranged from 0% (replication I) to 7% (Repl. IV.). The total
number of false or erroneous readings was 16 from a total of 500 readings
with a percent 3.2% while the percentages of the erroneous readings for the
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white endorperm ranged from 2% (Repl. IT) to 20% (Repl. III). The total
number of the false readings for white endosperm rice was 36 from a total of
500 readings with a percentage of 7.25. The percentage of the overall error
of the experiment ranged from 0.015 to 0.11 with a general mean of 0.01.
So, this method could be considered as a reliable method for screening rice
genotypes for the color of the endosperm of the paddy kernel without
dehulling which could help breeders and geneticists in their work.

Table 1. Number of expected and measared readings for the color of
paddy kernel endosperm (white and red) in five replications

Lo Red | White Error General
Replication Expected” Me.asnred'l Expected] Measared] No.* :;':::
I 100 160 100 97 3 0.013
11 100 94 100 98 8 0.040
I 100 98 100 80 22 0.110
Iv 100 93 100 95 12 0.060
v 100 99 100 94 5 0.025
Total 500 484 500 464 50 0.250
Mean of error - 3.2% - 12% - 1.0%

Tran et al (2006) obtained several colours of rice seed ranging from
red to white.

This technique could be considered efficient to reject red endosperm
kernel of rice before shipment due to rules that consider them undesirable
for markets regardless of their higher nutritional value than the ordinary
white endosperm. This technique may be utilized in the future for other
characters in other crops but after necessary modification in the device.
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